The Shockley-Read-Hall model was introduced in 1952 to describe the statistics of recombination of holes and electrons in semiconductors occurring through the mechanism of trapping and we consider initial-boundary value problems with initial conditions.
INTRODUCTION
The governing equations are given by Here n denotes the density of electrons in the conduction band, whereas p is the density of holes in the valence band, with p, n being opposite charges. The position density of occupied traps is given by tr n ; and by In the Poisson equation (4), V (x; t) is the electrostatic potential, s ε the permittivity of the semiconductor, q the elementary charge, and C = C(x) the doping profile. By adding equations (1), (2) , (3), we obtain the continuity equation
Note that for the current density we use the simplest possible model, the drift diffusion ansatz, with constant mobilities p n µ µ , . Moreover, as there is no flux, there is no current density tr J .The gap between the valence and the conduction band (which is called the bandgap) is very large for semiconductors, which means that lots of energy is needed to transfer electrons from the valence to the conduction band. This process is referred to as the generation of electron-hole pairs (or pair-generation process), i.e., an electron is created in the conduction band and a hole in the valence band. The inverse process is termed recombination of electron-hole pairs.
We now introduce a rescaling of n,p, and tr n in order to render the
, and C is a typical value for C. Moreover, we rescale time 
By n R and p R we denote the recombination-generation rates for n and p, respectively:
Note that 1 0 ≤ ≤ tr n should hold from physical point of view. Moreover, both n and p are nonnegative.
MAIN RESULT
We consider initial-boundary value problems with initial conditions
and with mixed Dirichlet-Neumann boundary conditions on Ω ∂ , i.e., let
and . Then, the solution of (8)-(11) satisfies
Proof: We will use the result from [5] , which was obtained for homogenous Neumann boundary conditions. We can show by a straightforward computation
:
where the term 3 I from (19) can be rewritten as follows:
We have used partial integration, and (11) to obtain the last expression. By applying Holder inequality with coefficients q', r; s and using the fact that
, we obtain the following estimate 
(21) and applying the Cauchy-Schwarz inequality, we have the following estimate for (20): Corollary Given the assumptions of Theorem, consider equations (8)- (11) with homogenous Neumann boundary conditions. Then
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